The importance of EHD1 in neurite outgrowth contributing to the functional recovery after spinal cord injury.
Traumatic spinal cord injury is one of the most common and severe problems for using NGF to promote the neurite outgrowth of survival neurons. EHD1 regulates and controls the endocytosis and transportation of neurotrophins and transmembrane cargo via recycling endosome for neurite outgrowth. TrkA is particularly considered to be a functional specific recepter in the cell membrane for NGF and is activated upon NGF binding. The transcytosis of TrkA is dependent on Rab11 recycling endosomes and is promoted by NGF signaling itself at the axon terminal. In this study, we established an acute spinal cord contusion injury model in adult rats to investigate the potential role of EHD1 during the pathological process of SCI. Western blot analysis suggested that EHD1 expression was low in the sham-operated adult rat spinal cords and was significantly up-regulated 1d after injury. Immunohistochemical staining detected the general distribution of EHD1 protein in both the gray and white matter of adult rat spinal cords. Double immunofluorescent staining indicated that EHD1 was expressed in neurons, astrocytes and microglias in the adult rat spinal cord, and obvious changes of EHD1 expression occurred in neurons during SCI pathological process. Significant up-regulation of EHD1 expression was observed in MAP2 positive neurons at 1 day after SCI, in comparison with the sham-operated control, which indicated that EHD1 might play a vital role in neurite outgrowth. Our data indicated that EHD1 could interact with TrkA, and is in the upstream of TrkA. EHD1 up-regulated the expression of TrkA in the glutamate stimulated primary neurons. Based on our experimental data, we boldly conclude that EHD1 regulates the recycling of TrkA back to cell membrane, improving the utilization efficiency of the NGF, which is vital for neurite outgrowth and functional recovery after spinal cord injury.